Starving tumors: inhibition of glycolysis reduces viability of human endometrial and ovarian cancer cells and enhances antitumor efficacy of GnRH receptor-targeted therapies.
Increased glycolysis for energy production is necessary for survival of tumor cells and thus represents a selective therapeutic target. We have analyzed in vitro whether inhibition of glycolysis can reduce the viability of human endometrial and ovarian cancer cells and whether it can enhance the antitumor efficacy of GnRH receptor-targeted therapies. Cell viability of ovarian and endometrial cancer cells treated without or with glycolysis inhibitor 2-Deoxy-D-Glucose (2DG) alone or in combination with GnRH-II antagonist [Ac-D2Nal(1), D-4Cpa(2), D-3Pal(3,6)(8),Leu, D-Ala(10)]GnRH-II or with cytotoxic GnRH-I agonist AEZS-108 (AN-152) was measured using alamar blue assay. Induction of apoptosis was analyzed using TUNEL assay and quantified by measurement of loss of mitochondrial membrane potential. Apoptotic signaling was measured by quantification of activated caspase-3 by using the Western blot technique. Treatment of endometrial and ovarian cancer cells with glycolysis inhibitor 2DG resulted in a significant decrease of cell viability and a significant increase of apoptosis. Treatment with 2DG in combination with the GnRH-II antagonist or with AEZS-108 resulted in a significant reduced viability compared with single-agent treatments. The observed reduction in viability was due to induction of apoptosis. Also for apoptosis induction, a significant stronger effect in the case of cotreatments compared with single-agent treatments could be observed. These additive effects could be correlated to increased activation of caspase-3. The glycolytic phenotype of human endometrial and ovarian cancer cells can be targeted for therapeutic intervention. In addition, cotreatment of a glycolysis inhibitor with GnRH receptor-targeted therapies might be a suitable therapy for GnRH receptor-positive human endometrial and ovarian cancers.